Chemotherapy-resistant side-population of colon cancer cells has a higher sensitivity to TRAIL than the non-SP, a higher expression of c-Myc and TRAIL-receptor DR4.
Cancer stem cells are resistant to chemotherapy and provide an important target for drug development. We found that, surprisingly, the dye-effluxing side population (SP) within SW480 human colon tumor cells, a population defined to possess stem cell characteristics, expresses a 10-fold higher level of pro-apoptotic TRAIL receptor DR4 as compared to non-SP cells. The TRAIL receptors are activated by the anti-tumor host immune system through the TRAIL ligand. SW480 SP-cells express similar levels of another TRAIL receptor (DR5), as non-SP cells. SP-cells from multiple tumorigenic human cell lines, which are most often resistant to chemotherapeutic agents such as etoposide, cisplatin and 5-FU, are more sensitive to TRAIL than non-SP cells. SP-cells express higher levels of c-Myc than non-SP cells which may explain their sensitivity to TRAIL. We have found c-Myc activates DR4 transcription through E-box DNA-response elements located in the DR4 promoter, thereby increasing the expression of cell-surface pro-apoptotic death receptors in TRAIL-resistant cell lines. TRAIL sensitivity of SP-cells may represent a safeguard against malignancy, and therefore, offers a therapeutic window and opportunity.